Both T H 1 and T H 17 lymphocytes are implicated in inducing EAE. In mice lacking IFNγ, T H 17 are assumed to be the subset responsible for inflammation induction. Here, we demonstrate that IFNγ KO mice have two additional effector subsets, one that up-regulates T H 17-associated pro-inflammatory genes, but does not make IL-17 protein, and a second that utilizes IL-12-related elements of the T H 1 pathway in an IFNγ-independent manner. In vivo, these two subsets induce demonstrably different disease. By using homogeneous T cell lines, we can dissect the population of autoimmune effector cells, and demonstrate the multiplicity of pro-inflammatory pathways important in disease processes.
Introduction
Since the initial reports on the importance of IL-23-, rather than IL-12-, driven cells in autoimmune inflammation of the central nervous system, many additional studies have supported the notion that cells of a distinct subset called T H 17, rather than T H 1 cells, are primarily responsible for the inflammatory pathology observed in experimental autoimmune encephalomyelitis (EAE) (Chen et al., 2006; Cua et al., 2003; Langrish et al., 2005; Park et al., 2005) . This newly defined subset of CD4 + T cells is distinguished by production of the neutrophil activating cytokines, IL-17(A) and IL-17F (Bettelli et al., 2007; Gaffen et al., 2006; Langrish et al., 2005; Ley et al., 2006; McKenzie et al., 2006; Park et al., 2005) ; in addition, IL-6, TNF-α, IL-21, and IL-22 synthesis are associated with T H 17 cells (Bettelli et al., 2007; Chung et al., 2006; Korn et al., 2007a; Langrish et al., 2005; Nurieva et al., 2007; Park et al., 2005; Zheng et al., 2007) . The existence of a subset of encephalitogenic T cells utilizing an alternative to the T H 1 pathway could have been predicted, due to the severity of EAE observed in mice lacking either IFNγ (Abromson-Leeman et al., 2004; Ferber et al., 1996; Krakowski and Owens, 1996) , IFNγR (Willenborg et al., 1996) , IL-12Rβ2 (Zhang et al., 2003) , or IL-12 p35 genes (Gran et al., 2002) , all of which contribute to T H 1 cell development and activation. In contrast, mice lacking the IL-23 p19 gene were reported to be EAE-resistant after MOG-immunization, despite the presence of CNS-infiltrating cells producing IFNγ (Langrish et al., 2005) . Comparisons of encephalitogenic potential of IL-12-versus IL-23-driven cultures of cells concluded that the latter comprised the pathogenic IL-17 + population (Langrish et al., 2005) . Subsequent studies demonstrated that while IL-23 plays an important role in maintenance and expansion of this population, their differentiation from naïve cells is independent of IL-23, but requires both IL-6 and TGF-β1 (Bettelli et al., 2006; Cua and Kastelein, 2006; Veldhoen et al., 2006) . More recent reports demonstrate an important autocrine role for IL-21 in generating T H 17 cells (Korn et al., 2007a; Nurieva et al., 2007; Zhou et al., 2007) .
Studies of EAE-inducing T cell lineages have generally utilized antigen-primed or TCR-transgenic populations that are subset-enriched, but still heterogeneous, with respect to cytokine synthesis. Results have sometimes led to conflicting reports on the T H 1 versus T H 17 nature of the effector population. The encephalitogenic potential of the often observed IFNγ + /IL-17 + population is also unknown. For a more detailed appreciation of the spectrum of T cells that can induce autoimmune inflammation, we generated stable clones of encephalitogenic effector T cells. In earlier studies of EAEinducing T cells derived from CNS of IFNγ-knockout (GKO) Journal of Neuroimmunology 192 (2007) 3 -12 www.elsevier.com/locate/jneuroim
